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Live feed algae are the microscopic p lan t life o f  any w a te r  body  w h ich  form s the  prim ary  producers 
in an aquatic  ecosystem. T hey  form  the  basic live feed to  all the  zoop lank te rs  an d  larval forms of 
fin f ishes  and shell f ishes. Ind ian  coasta l w aters  co n ta in  d iv e rse  g ro u p s  o f  microalgae or 
phytoplankton such as diatoms, dinofiagellates, blue green algae, silicoflagellates an d  cocolithophores 
together constitu te  nearly 95%  o f  p rim ary  production in the  m ar in e  ecosys tem . A  handful of 
diatom an d  dinoflagellate spec ies  a re  toxic to  m arine  an im a ls  and  h u m an s .  Species  such as 
Pseudo- nitzschia is known to  cau se  A m nesic  Shellfish P o iso n in g  (A SP), Pyrodinium bahamensei 
and Gymnodinium spp are know n  to  cause  Paralytic  Shellf ish  P o iso n in g  (P S P ) a n d  Prorocentrum 
lima and Dinophysis spp  arc k n o w n  to  cause D iarrehe tic  Shellfish  P o iso n in g  (D SP). In the 
seawater, the  d iatom s and dinofiagella tes  are the  m ost obv io u s  represen ta tives  c f  phytoplankton in 
terms o f  both cell size and availability.
In m ariculture these  microalgae fo rm  the  m ain live feed  o rgan ism s  during  the  ea r ly  developmental 
stages o f  com m ercially  im portan t m arine  fin fishes. C ru s tacean s  and M olluscs .  W ith the rapid 
increase in aquaculture  production , th e re  is an ev e r-g ro w in g  in terest in live  fe e d  culture. Hence 
marine hatcheries m aintain s tock  cu ltures o f  d ia tom s a n d  f lage lla tes  fo r  p ro d u c in g  m ass cultures 
for feed ing  requirements. The m arine  hatchery- co m p le x  o f  C a licu t  R ese a rc h  C en tre  o f  CMFR] 
m aintains the  stock cultures o f  fo l low ing  species o f  live  feed  o rg an ism s .T h ey  are:
SI no. Group S pec ies
1 Chlorophyceae Chlorelta vulgaris
2 do D unaliella  salina
3 do N annochloropsis oculata
4 do Nannochloropsis salina
5 do Chlorella sp  ( f re sh w ate r  s tra in )
6 Bacillariophyceae Chaetoceros calcilrans
7 H aptophyceae Isochrysis galbana
8 do D icrateria gilva
9 P rasinophyceae Tetraselniis gracilis
Basic b io c h e m ic a l c o n s t i t u e n t s  in  s o m e  l iv e  f e e d  o r g a n is m s
Protein, aminoacids, faltyacids and carbohydrate composilion  ofmicroalgal species are qualitatively 
similar but are markedly d ifferen t quantitatively, it is observed that when the cultures onsochtysis. 
Tetraseltnis, Dunaliella, Chlorella, Nannochloropsis  an d  Chaetocafos w ere  m aintained in 
Walne s medium in sterilized seaw ater o f 30-32 ppt w ith  a light intensity o f  1500 lux from fluorescent 
^amps for a photoperiod o f  14/10 hours  o f  dark an d  light regime, Isochrysis recorded higher level 
of protein, Chaeioveros recorded  higher levels o f  so lub le  sugars and lipids and Chlorella registered 
higher level o f  free am inoac ids  than  the o ther strains.
Table to  show  levels  o f  basic b iochem ica l constituen ts  (m g/g  d ry  weight)
Species Protein S o lu b le S u g a rs L ipids Free
Aminoacids
Isochrysis 5 9 ,6 2 2 6 .5 2 14.43 2 .5 7
Teiraselmis 5 1 .5 4 17.15 10.54 • 2 .73
Dunaliella 4 2 .1 6 12 .28 0 7 .2 0 2 .0 4
Chaeioceros 5 6 .3 7 3 3 ,6 2 16.7-1 3 .05
Chlorella 54.1 i 3 0 .6 5 10.23 4 .03
Nannochloropsis 4 9 .6 7 1 5 .20 11.28 3.11
These levels are subjected to  vary  w ith  the culturc cond it ions  and age o f  the  g row ing  cells. A  ratio 
of protein: carbohydrate: lipid approxim ately 4:3:1 is suitable live feed for zooplankton and bivalve 
larvae. Normally flagellates form  the basic live feed  for very  early larval s tages and diatoms for 
ihe post larvae o ff in  fishes and shell fishes.
C ulture  m ethods
In the bca microalgac being au to trophs, g row  and m ultip ly  by availing the nutrients dissolved in the 
seawater such as nitrates (N )  and  p hospha tes  (P )  in the  ra tio  o f  10:1. H ow ever, in cultures as 
their number in unit vo lum e  is m ore, ex tra  nu tr ien ts  (essen tia ls)  should be supplemented. This 
nutrient rich solution d ilu ted  in f iltered  and sterile  s e a w a te r  is known as cu ltu re  medium. Besides 
those essential nutrients, g ro w th  p rom oters  such as trace  e lem ents and v itam ins (optional) are also 
required.
For Ihe s tock c u l tu re  o f  m ic ro  a lgae, various cu ltu re  m ed ia  are prevalent such  as:
->;iqucrs m ed ium
A. Potassium nitra te 20 .2  gm
Distilled water 100 ml
B. Sodium orthophosphate 4 .0  gm
Calcium chloride 2.0  gm
Ferric chloride 2.0  gm
Hydrochloric acid 2.0  ml
Distilled w ater 100m!
0.55 m l o f  solution A and 0.50 m l o f  solution B are added  to o ne  litre o f  filtered (0.45 n) and sterile 
seaw ater.
S c h r e i b e r ’s m e d iu m
Potassium  nitrate 0.1 gm
Sodium orthophosphate 0.02 gm
G arden  soil extract 50 ml (1 kg garden soil boiled in one litre freshwater, Supernatant
is decanted)
Volume m ade up to  one litre by  adding  filtered and  s terile  seawater.
T M R L  m e d iu m  (TungK ang M arine  Research labora tory)
Potassium  nitrate lO.gm dissolved in 100 ml d istilled  w ater
Sodium orthophosphate 1 .Ogm dissolved in 100 m l d istilled w ate r  
Ferric  chloride 0.3 gm dissolved in 100 m l d istilled  w ate r
Sodium  silicate 0.1 gm dissolved in 100 m l d istilled  w ate r
O ne litre o f  this medium is p repared  by adding  one ml each  o f  th e  above so lu tions  to  fihered and 
sterilized seawater.
W a ln e ’s o r  C o n w a y  m e d iu m
A . Potassium nitrate 100 gm
Sodiumoilhophosphate 20  gm
ED TA  (sodium  salt) 45 gm
Boric  acid 33.4 gm
Ferric chloride 1,3 gm
M anganese  chloride 0-36 gm
Distilled water 1 lit
B. Zinc chloride 4.2 gm
Cobalt chloride 4.0 gm
A m m onium  molybdate 1.8 gm
Distilled water 1 lit
C, Vitamin B, (T h iam ine  HCL) 2 0 0 m g  d isso lved  in 100ml d is t  w a te r
Vilamine B ,,(C yanacobalam ine) iO m g  d isso lved  in lO O m ld is t  w a te r
One litre o f  m edium  is prepared  by  add ing  together o ne  ml o f  so lu tion  A , 0.5 m l o f  solution B and
0.1 ml o f  so lu tion  C and fm al vo lum e  m ade up to  o ne  litre  w ith  f iltered  and s te r il ized  seawater.
M a s s  c u l t u r e
While stock cultures o f  phytoplankton is maintained in indoors and in controlled conditions in Haffkine
flasks, large volum es o f  the m ass cu ltures are m a in ta in ed  in open  condition  u ti l iz ing  sunlight in
fiberglass tanks and raceways.
Culture medium for m ix tu re  o f  live feed algae
Potassium nitrate - 1-20 gm  dissolved in 25 ml d istilled water
EDTA (Na) - 0 .66 gm  dissolved in 25 ml d istilled water
Sodium silicate - 0 .66  gin dissolved in 25 ml distilled water
Sodium onhophosphate  - 0 .66 gm  disso lved  in 25 ml d istilled water
Mix together all the  above so lu tions in 100 litre o f  f iltered  seaw ater and g ive  continuous aeration.
Similarly cow dung, v e g e ta b le -  o i lcak es  and  Ino rgan ic  fertilizers  su c h  as urea, potash  and 
superphosphate can be u sed  to  p repare  m ed ia  su itab le  fo r  mass cu lture  o f  live feed organisms 
(Xatarajan el a/., 1997. Mar. Fish In/or Serv.. T  &  E  Ser., Vol. 149).
Culture systems
There are three m ajor cu ltu re  sys tem s o f  phy top lank ton  as described by  C outteau (Coutteau, P., 
FAO Fishereis Technical Paper, 361: 7-47) such as:
Batch culture system Entire  cu ltu re  is harvested  and used as feed. 
C u ltu red  in smali containers.
Semi-continuous cu ltu re  system O n ly  a  par t  o f  the culture is harvested  for feeding 
and the  quan ti ty  harvested is rep laced  with fresh 
m ed ium  and the  process is repeated  every  3"  ^or 
4 ’*' d ay  w h en  the culture density  improves.
Continuous culture system H ere the  n u m b er  o f  grow ing cells  in the culture is 
co n s tan t ly  m onitored . A s  the  cu lture  progresses 
a  con tro l system  keeps the cu lture  density  a t a 
p rese t  level by d ispensing  fresh cu lture  medium
Growth phases of cu lfu rc
From the stock culture o f  live feed species, an inocu lum  is in troduced to  large volum e o f  culture 
medium and is exposed to  su itab le  cond itions such  as light, tem perature , pH  and aeration. The 
cells start to divide once th e y  com e in to  co n tac t  w ith  the m inerals  and nutrien ts  present in the 
fresh medium. Hence the ir  g ro w th  pass  th rough fo u r  bas ic  grow th  phases  such  as L ag  phase, Log 
phase. Stationary phase and  D eath  phase.
lag  phase: This is an induc tion  p h a se  o r  acc lim ation  phase  as the cells in troduced to  new medium 
has to acclimatize in the n e w  m ic ro  env ironm ent. T h is  lasts for a few  hours.
I'-.\punen!ial phasf. This  is an ac t ive  g row ing  p h ase  and a lso  known as Log phase. Once these 
cells got acclimatized they start divide and multiply till the  nutrients added to the medium is exhausted, 
ihc culture conditions are a l te red  o r  the  cu lture  reaches  op tim um  density.
SialionarYphase-. This is th e  dec lin in g  phase  o f  the  cu ltu re  and is w hen  cell death  equals new 
cells and the metabolic a c t iv i ty  o f  ce l ls  decline. O n c e  the  cell m ultip lication reaches a m aximum 
and the available nutrients dep le te  growth o f th e  culture declines as the cell division and multiplication
53
reaches a halt. D uring  th is  phase ,  to  tide over adverse  cu lture  conditions the  ce l ls  may develop 
cyst or som e  protective cover a ro u n d  its body and rem a in  inactive. T he  cu ltu re  will go to the 
previous phase if  nutrients o r  fresh medium is supplemented o r  the culture conditions turn favourable.
Death phase: I f  the stationary phase  is prolonged for a  long  tim e they  tend  to  lose  the ir  viability 
and start dying. Such cultures c a n ’t  be revived.
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